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PROBLEM TO BE SOLVED: To provide a printer for printing by scanning a printing medium 
reciprocating a head from side to side with respect to the medium, jetting ink out of jet openings in the 
process of reciprocating scanning in which a plurality of heads of different constitution can be replaced 
and the ink impacting positions at the time of reciprocating scanning are protected from shifting 
regardless of the kind of constitution of the head to be used. 

SOLUTION: In the constitution of jetting selectively a printing head for jetting monochrome ink (for 
example, black BK) of a plurality of jet openings or a printing head for jetting a plurality of colors, a 
discrimination means (step S1) for discriminating the kind of the printing head to be jetted and setting 
means (step SB1-SB15 and SC1-SC13) for setting the ink jet timing of the printing head at the time of 
reciprocating scanning in compliance with the constitution of the head based on the discrimination are 
provided. 
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[0 0 5 7] ^y Kl 0 1 4r**LT^ 

hy y^7<OW&km^< 1 0 KH z eOB»JSSt«IC8fc 
iDtllfl Sr^-f- 5 1 . ^ -y y s» ^ f - K*W<c S 

* 5. 

[00581 015 (a) , (b) *5J:tf (c) 14, PP 
t), BJ*5i^{-J:ora»&B3^o«f^FDi, FD 

243 < ty ; FD3£^BSPP^(0*#^:RDl, RD2*5 
4t^RD3 ktf-rtvZZ. i*^, ##^CH<0Xvfi|4L 
Dl, LD2*54:TJLD3<OJ; S^^cTV^-Sc 
[00591 »C X *^J-CJ4B K^y K*- h y yS> 7 
K*-hy s^i^l 0 1 £-CI46fcWP^g 
$ dWi 5 C t *^ > ia«|^«^:ft: Ji-^O- y K t IE® 
^#:i:<Olggt^o*#^BK^s' K*— h y y&b&tt 

^S»BJ^i:t?<O^^Xw*55S^-r5t.<OTI4*V^ m. 

^<n*bv^-efc5 0 -r^^*,, bk— ->K*-hy 

K^f-y y^"t*U< U *>oBK^y K*- h y y 

-^s- k*- b y yitzm^x-T-v >h&i7? b&mn 

-tXHsf V^jKwSWi^FD 2 t RD 2 , *fc!4FD 
3 iRD3©J; 5<--f*K PP^XWAS^DTUi^-t 

[0 0 6 01 r<Dfc»6. *7-^5'KA-bys'^10 
1 ^co^^r t. rtbl^*f^ bfeattPP^-c^Xw^ESr^ 
y KH^ric*JS B K~ y V*-bV y t R 
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15 

[0 0 6 11 **:, BK'vyK*-h9 5'i?7S:ffiit 

1. JRl©«i&tt*— K (HQ) : lOKHzIt 

2. & 2 (DjSSi&ifiC*— K (S HQ) : 5KHzSB 

3 . MiUffite*— K (Fine) : 1 0 KH z Wm/& 
/<X.8l3z 10 

4. SSit, *— K (HS) : 13KHz» (5 0%f 

5. xa/5-*-K (Eco) : 13KHz» (3 
l%9*:x— 9^11191 ft ft*) 

»*5ftft**-K&5ffiJg#L-Cfc«>, Hl**-K© 

45ii -eW^ bfc<t 5 fc€E»fH** t «b&hj*b£ t -e 
XwMDS. trt. '**u«wdBi**— K-com 20 

eHfittoweflo**^ hay 

tfa — ^{HSOT'y K9-f >* (-ffijx.fi, Microsoft tt 
©Windows (ffiSI) ) «Sst-J:oTJ:J6bfcJ:5* 

**y rticfcsjfefrtSKiftf^aswRufcHi**- k 

fc#*Lfc^ft*fctt*ft*-C©8fcffl*-f 5 ^^HMW 
[0 0 6 21 te*sz.<Dj&£r, fioK.sit*- Kfcjfra 30 

5— *— KKoV^Tfctiai— *JfP*fri: U~Ct>Av\ 
[0 0 6 31 ^^---s'KlOlSrffiffltSIRli: 
I*, 

1. iSSfntfc*— K (HQ) : 6KHzKi/l/^^ 

2 . jBff Aft*— K (Fine) : 6 KH z 

*Hl* 

3. SSjS*— K (HS) : 9KHz^g& (5 0%^- 40 
T^MSIftHJ*) 

[0 0 6 41 mi 614, £Lh©«fc 5tCBK^y K#— h 

y 5? t * 7 — 5» k*— h y s' 1 ^^wtc^ffl pt 

IB"?, *>o^n^n©^fcoV^Tlg&©Hl*E-- K& 

mo— pijsr^-r. 

[0 0 6 51 *^Jllfift*m#©A;fcfaSCTjgi!j£ 



#P§^1 0-6 5 3 3 
SI) ft**-K«r&Wirsri-C^«>ME;* 

^as&ffiS^fc^iaitf^ftHJ* (ae&*fc««es© 

3) , ^^-efc^ti^jc^L^etm^^^y^ 

3i>;h,fi#«HJ**— KSrWfcL (^s-ys B 1 ~S B 

4) , W££*WiHJ*e- KRyfc tfe«lffl*#BKl~ 
BK5*»t5 (^ry/SB 1 1~SB 1 5) . 
[0 0 6 61 9—^?/ K*— b 'J y v 5 1 0 1 <Dm 

9) , -^^J^Tfc^fi^ftft**- KSrWJfc (* 
T5-/SC 1, SC2) L;Mg, *U£;S;h,fcfi]**— K 
fcj££fcfWW#:#C 1~C 3 £19:^5 (^fy/SC 
1 1~SC 1 3) . 

[006 71 &.±<OX 5 f^S' K#— b y y v 5 ©®^ 
[0 0 6 81 #0>Jli, a«B3*^WIB*IESIt^S-Cfco 
^Cffico^iy K*fctt^s' K*— h y y i?*Saft^riB-e*> 

ffis^ii^-rsfcfeicwL'cvNS 1 d mmmm-f-^'* 
iz^y k*— h y ^ i?(c#$tvfcD i p*-r i c 

[00 6 91 ?fc*5, *WC*5V^tt, h^?/ 
-fe) ^y Kt*9-^5» KtOS^^«Iigi: LfcSH 
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( 10 ) mmW- 1 0-6 5 3 3 

17 18 

tmftQ^tlK£<>X±ft<DtuZQi : Z-r*lfr±ZZ>3: 1 ? 9. ^hbtttl^fr^if 9 YU7 8*5±tf50 3 l£ 

*mm<o^y Y*m^z>Wi&\^*&m-zmmz-T&m-e -&xibixt>±\,\ utt. 1 1 3 ois^y 

[0 0 7 0] ^rtt?>^?' K«r^6<3lc^t?# ^ #grefc3„ ittf> I Dff«*3 it?^^ s'T'lW^tt^-Y 

ffi-rSW^SrTOJL. ^(OWJlcJESCTS^O^qtW^W [0 0 7 5] («2«) BUi<DgS 1 0»-Cte, lESg^B* 

[00 7 1] kZZX. ±M<Z>mmte. 15^5' KifB ov>T^;y K<Z>«^{--g-*>*T*5g©^#Sr^^-5 

KW ! # : i:C>etW ; J'-l'$>^$iJWiSrtft^-r5rt*s-et^ [00 7 6] BK^? K#— h> V y*J>7 Sr^*L.fc^lc 

^-5 14 (0«f^^»i-5^xr y ?«*Rti\ Sr^ffl bTV^fcib, SBWBfkfc-CB: 

»(CJC£bll!l 6 bmWW^miZX&m&UkttiZkft&Wife ■Jl'?<r>mftVii1> i & : bt><OX'hZ>c E^t 1 ^- 

£fr5<fc5ic-t-*LfiJ:V\> twaii^ lasts' Kf3 ^-fflMBv^*;* b tr^^S t #*-CH:|HJ»8»fcV* 
fcH*IOR*S*VfcflMii:^s' F^-vs'TTfttWlMSfcHJ 20 mZ-tf.?7 7*7})>'Y-tZ>^ y-f ft* 

W&hm^Z> r. t *< ttlcffi JMK«>Mfc3»S»e>*b& <fc 5 [0077] aj-^J J^jWS&i-s t B&ftffcP** 

(cfc& 0 fc*3, d^£f)I«Ko^TttSp2Wc:}3V^-Cp ±#*K B>*»fff©e»^y K8tm®a5ft3 : /8i«i& 

[0 0 7 2] 0 1 7BS 1 6©¥)IftV^H;^j' K*t L-&5fflM&hZ>* 

s'^CjSCftiettti^'f $ V^*JffllSr«5fc«>©|B®^« [00 78] *r r -e&f£#Kt, #inj§?ffi$MsSfll-r54§ 

■c, nosit^-f^vbp-m^, yj^MI EB^y F#i?*/s yMEXL, E»^? K^CMIW 
1 1 0 2£*)mt>tlX<Z>7-})>'b7 ! -?&&mVXf$ [0 0 7 9] ft*^Tfc5i2®fegfc#;^#^<Z> 

©f&ytSpSrfToTV^,, ^^y3yhn-7ll05 ftiimtebixXX^Z X 5 t>tf>«c8Sb-C<b, gfeft#Bu * 

«tc*ra:bfc:/p^?.M» -^#a»fca^#^^Ffii e>a^»tr^-r«ri:*s-c#5o 

<D0^— ^SriBtSbTV^ROMl 1 0 7, CPU© [0 0 8 0] il8^ ESS^y KfcfBffldi^-CfcSPP 

t5fc»©RAMi i o 8%nc&mzt%xx*z> 0 mwttLMi>mt£-ox< ^m^m-r^mxh^. 
[00 7 3] 1 1 1 3«^y >\>m#x-hz>&.»mM& 40 loos 1] *i#^v9 >x~<ommvmteL 1 ix-*> 

SrJSSI-rSfc^^^^^^-K^— llllli^ 0, aOT*t?©tMXH«LDl IffcS. * 

?t?*>S 0 lllOMUtllUtt^K ltLD12 > l3*^ 3 yT©lWiiL 1 3©tf 

7-r^-Cfc*K ^rtv-e^'f 1 1 0 5 X KB, ^P^CXW-iBLD 1 3 

•3 <OSiJiBl«-§-SrA^ ^iS-t-^^-^SriiNFllIte^tt [0 0 8 2] 5 1-> 

b-CV^o HOeiWKK^-fA'tfc!), RAMI y^oTti^WXHJSlCMtS©^ 

1 0 8^cfE«$i^■T:v^57'y > bJ'—yicm'zX-?}) is oT> — oO^y Xc^bTigW^efctii^ 

b^?/ Kl 1 09SrKibbT7'y V Hfjf^Srtf *?*5o -< 5 V^Sr^bfc t bT t>, fl&^^^H >Ko^X 

[0 0 7 4] 112 O&XXfil 1 2 214, -^rix^tt, ^ l^b^-f 5 ^-CefcttiPtb'HT*.!* ffl^iBiittt^^r 
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[0 0 8 3] *«T?tt, F^->9 ><0&feK 

©X u & 1£ < 1r t> (O X h 5„ 

[0 0 8 4] 01914. =Sf-vy yv^5<Dffi/££P*fflfc: 
(KTiSH^- £ t.W5) 5 14fcfc, IHtbg 

m#k(omm&£m£tiz> 0 xk^^ 3 v^-r ks i 5 

t4s «fflM-5 1 4(D|I)ilj&B£@j£i-5;fci*<E>;*M 

-5 1 4fc&»LT-£©@iM£e-rft*>*>^3' K^^> 
a vSrg»^*p-r-5fcJ60««5 1 6 a, 5 16bJ3i 

Sr*11SJi#RK R2j3J:U5R3^lte>ix-CV>-C, 
l 4©lilfMjmta£»LT»&i-SSffiK 

&-d-CV>5 c #*<E>«g5 16a~5 16cl4, 71^* 

s^/i-s** 56^ Lxm&mm&fccv =>^hv—9K 

[00851 020 (a) iSXXf (b) «U SftffflW^— 20 

514 t^©mib^v J v'3 ^^j®Biia«i5 i 6 1 SrP 

[0 0 8 61 *i\ 1^0 (a) «\ ^5-hW5 1© 

±m^.m^i%±sm<omM5 1 6<o^mmxhi> 0 sr 

fH#i? V 3 AfM&fctt*«-rtt 3 ©pgifc >)> 51 

6 a fSgSltfJJKi^s 5 1 6bttf 2^i/3V 

5 16c ttgS 3 ©xKi?V 3 V^^tSSffitfc 
-t^nfCtt, Rl, R2, R3<?>mtt:'2lZl&ttft 

&w>mvx$>2> 0 mm 5 1 6«. itwMit^ot 

v^t> SftKw^— 5 1 4§r-&*D*^r i-T?2gji-!-5<fc5 30 
[0 0 8 71 mm (b) IS, K*^5 1 Sr3E®*> 
-5 1 4lctt. &Jg^©i»«mi-5 2 O^BbTfc 

9, 0-ete«s5 1 6 b tmm$m5 2 0 tasg&feL-c 

3|al^filt/<i:oT*5!?, itU(wJ:oT«fii5 1 6 b(Dffi 

3 y •y^&^m^pnm^m^mv 

[0 0 8 81 Bflb^y KH*<E>ti»$&£ LTE 

n*fcii@i2 -claw Lfei 5 te&s&m^kmmpp^ 



) ti¥ 10-6533 

20 

[00 8 9] 0211*. K=¥* V**{-*r/S 

[0090] ttmhW3m-%-<DA?)^i&Kxmi}£ 

S2 1) Lfc&, ^5-^5-/ OjsftWjK^v'B V) £ 

JiitV^SISK^gV^ "1" *^*^SrfiJ^b 
7- y 7* S 2 B 1 ) . #^J^t?fctv« $ fc> KjIIR $ ttT 

(^f^S2Bl 1) o — *5jew«-c«>*i, 
«^$JxTv>^gtw#i>V3^ "2" a^a^JS 

b (^f5'/S2B2) . S0PWftfcftTfB£S;h/rVN 
SIW**^^ ( "2" *fctt "3" ) fc*N&L*>o 

t»*#«rKS-t-S (^f-)'7'S2B12 ) S2B1 
3) . 

[0 0 9 1] y K*— h y >^1 0 1©^ 

->3^©^J^ (7f ?/S2Cl, S2C2) triST, 
^S$^rVN5«Sffi^V3>- ( "1" , "2" 
"3") KMf^Vt^mn^ivXV^^'e—ynzMlt 

C 1~S 2B 1 3) „ 

[00921 £Lh<D«k 5 l-^-S' K*— h V yWtim* 
[00 9 31 (M3W) ±m<Dm 2 M-Ctts — y Kffi» 

[0 0 9 4] ^3W-Ctt, ^W, SSM^i/3^*5 

[0095] |B®^s/ Kt'tts I D (ftJWIW^V^— 
*$<. IB®-?/ KOSSMtH^s V(D^ (011*. 
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IBISES' K»#«)>«.f-KtcmbfcPP^>-K©t8^ t5:tl:ioT, ®^??ft£&#»cSS&ai*/v=¥£gidk-& 

[0096] ^^^©atm^-C?^^^ ©/£ft, UStifiS^iijntWffiMP-Sr^-bT^ W^?) 

mi l^mi 2-etftM«rbfeJ:5^^ a&ep^i &efctil;S-BrT, '>4<Hlo©IWt5. r©ig 

^^UlSLTefcOi^'f $ > ^ <oettti^^-c#> <fc»m*Lv\ 

e>{iRSS$tu51>©-Cfc^V\ SMH§-£ LTIi, *S#?Pf&4 4 6 3 3 5 9-§"K«H^, 

[0 0 9 7] M2 2\-i.^m-Q<0\±m^-{ 5 ^;/«M«l£B8 Pfg4 3 4 5 2 6 2^*fB#(c|E«$^TV^5<t 5 ftt> 

-T5Si^®-e*>^o U&^v K© I D«E2(c^bfc^ ©^jgL-CV^S. ft**, ±|S^fflB<Dil«±#^{cBS 

5* K© W78 ^2 0©^? K*:/W^©3> -r5389H©#S#fF?&4 3 1 3 1 2 4 ^?H*H«{clE*fe$ 

has o 3 wsiiiLfcitiwi?)^, * tix^zatftzum-rzk. zbizmthtc&»*ft5z. 

0(c^bfci; 5«-ilSM=iHv ! v'3>w<-©K^sifr-e [0 10 2] -/V s h~-y K©*£Jci LTI*. _B£©3- 

fc5^-?WJ-ct5„ f?#we— Ktt, SI ©12^20 M«B#t-PB^$ttrv>sJ;5^etWP > ?&B&, ttftfkK 

£E«±©*-iSHK SfcttBl^a-T^K^y K? «l^©«l-&-Br«^ (itti»^Ji(t8&*fcl4ii[^fS«EK) © 

^ (miWindows (iS«D ^©OSJi-e©Pp fl6^^:^ffla5>&s®fti-SM«{cgaa$4^TV^5*^S:JI 

KK3© ^©ffl#^?>^$^-5„ ^-TS*B#fF^4 5 5 8 3 3 3-^M«a», *B#fTS?l 

[0 0 9 8] MLT, #^#felC^$ttfcett±l^^$ 4 4 5 9 6 0 0 ^W^^ffl Wc«/ifct,#3^^**l< 

v^JW*#«, S 8 0 lKIEl«£;h,-cv^ 5t©-c?*>S. ip*.-c, HccSSM^f-^LT, 

S<JV>T, CPU802T > #K^#*>e>»&©ia» M^i-S^HUS 59-12367 O-^M^^A-^ 

-f^ZViWi&mmvx. &BJ^i«PP*-C©PP3=Xw» ©ffi^SE^©)lX-t--5PI?LSri?fcmgB{c*f^$*S*fig*H 

JEM&ikfe-rZ r t *5-C# -5c MSKft&StkfetllttKlS *i-5#WBH 59-138461 #^«J::»V^c#if£i: 

0 SSriiUT^iy KWfta*fffeh, 30 Ltt*»^©Sai*lifigltfe5. T'V^b 

So K©^flgasi?©J: 5 ft ©■?&•=> Tt>, *^(c,t 

[0 0 9 9] r©i5l^*#(c^Lt, ehm^^5 titf&&&mm\z.%)&&<ft?Z.b&T'%Z>£ 1 ylz.?£Z> 

i/ymw&mm-rzz.tx', &*%:vtm.Txh. firms *^t?$>5 0 

«B3^©pp^Xw^*/MJg{^t iffe, i6S&ffc&mtfe£- [0 10 3] *56K©^y>-^©#^i:bT, 7" 

[0 10 0] (*©*&) #3SWfc}:, AP-r5itJ4*?Sig©3a!*Sr-S^^#S©-e, 

(mtf««f»£ife#^v-iPtt30 SMI*. MEffec 40 ^^^^-^^.©ia^^SrfflVHT^Srfi 1 ^?- 

^^Jci^-rv^o^ffi^kSr^^-frS^w^y 4HlPfR¥& IB^tt«SU©etWSrtT^5^ilata^§r 

©-CfcSc A^5^{ci^«|E®©i«flS»b, KMMI [0 10 4] M^SM/yy^yKWiSS'S 

[0 10 1] ^©ftattfcfcjfc'ttBafcovvCH:* «*. <H©^^K«tt>n^t©©fife, IBStfe^jeafSrS^-r^ 

*S#fF»4 7 2 3 1 2 9-i-WiW#, HI4740 «^©-< V* Kfcfjfc LT«M^»t feivS t©-C*>o 

7 9 6-§-Kifta*^cPa^$^^TV^SS*:6<3^IEaSrfflV^T Tt>«fcV\ > i-/it>*>, ^J^L«7*y ©!E®~e- Ki:b 

fT5t.©*W*UV\ r©^ttMli^->^^hm T«Mfe^©±«!fEfe©^©IEIii^-K^lt-C«*<, 7 s 
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23 
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[0 10 5] zb^MZ-x. si±fgtwistc*&wmMm [04] mi<»mxm^tc*\v y*stoa>mistt:#mz 
^n^T-eH-fb-rs-r^^^fcoT, ^ta-e^tt l [05] *\ y y^oBK^? K*-h?s'5?*fc 

rt-e®^^S^oT-rv^©3tettSr^ntti}©H(c*> [06] (a) ftV^L (e) f*0 1 OWxm^^it*? — 
•5<t 5t-?aKflJfflIi--5t.<0*S— jSWt?*)5*^. ftffllE K#— h y S'v ? <D«J5fe<D«[B&S-IftMi-50-Cfc5o 

4t«##^^^^^^Sr'fci-t.<OS'fflV^'{>J: 10 [07] (a) , (b) ', (c) (d) ^9 

V\ AP^T, |^^/^fcJ:5#taS-. v ? J &l&mLtz.BK'{ Is? ? is? <Dmv&ffil&X*> 

^ESjfci-sfcfe, ^e^«gt?H^b*p|gi{cj:or^ki- [08] (a) (d) ttu 

w.mm^m^tiH^-i'Xox-fy^i>mit^ mtM [09] i8©-f^^^^7-^>'K*-hS5' 

-t"eiJiH'ft:U*&«)5fc<D^<OJ;5^ f^^/^^>## [010] (a) *5<fctf (b) tt^y Mr— h y yi?© 
^.to-CtOfe-cm-t-SttW©^ Srteffl-f ^t&f^Sr*i-MBS0-e*>5.> 

*5§9Htt5ifflWlg-eS)S. r<OJ:5^^©-f >-^«> 20 [0 1 1 1 ^XvottESrflp fctfxDtfealE^*— ^co 
#§BBg5 4-5 6 8 4 7 #^#fc^VMi#HBg 6 0 - 7 Wfcjarj-RHHTNfe*. 

1 2 6 0-§-^JC|B«Stu5<t #?L«V- MUSB [012] PP^Xuo«jE^fi ; 5 fc«XO«|3S^^— >«5 
*fc«mii?L{C^X«H^^ L-CffiSfJafettl ffi<D0!l§T^i-tft9H0-t?*>5o 

[0106] s&^*t» **w*au8"c*s-f wvtt&z^-rm.wmx'&Zo 

*J*.y h-7V>?<oMmb UTIi, a^tfa— *«f©W [015] (a) , (b) *5<fctf (c) fcfc, PP3=j&Sas 
««iamgS(OBl^m^«8*t vxm\<^hthZ>h(r><oi&, 30 #l&£i#©f?^xw©^f££r^^M0^;fc5„ 
y trnfrstcm^mm. £ e>tc«MS«a^sr* [0 1 6 ] #3s§ii<osk 1 b k^* k*- h y 

[0 10 7] iKWt&t LfeW^ot, aB&^Nft«^W^t 

5, k=¥-v yTTBWMUfcaUl L.fc^^*3V>T, ^jy K [017] ettti^ 5 Vi/tM^SrfT 5 tdtxD^V > Vm 

©ura^y h'*w7co®L&&&W)ffinz.#imLx&9& m^m^m^m^^-r^xi ytmxibz* 

^^k^^mtxatm^^ ^y»U PP^ [018] 7 > Vl'h^iyFb7'V>hMtmi:<Dmm*: 

[019] *5IM<D^2^J{^5^^ y ix^O^?: ' 
[01] *%K©SflOllJ£^(-J:S-r 5^i?»y h [02 0] (a) *3J:U: (b) W\ *&W<0 

[02] @ i ©8fii«i^ti5 b K'v-/ k*- h y ? mmk&&miz.®w-tz>m&.(fy¥ffim&£xtiEmmx'ib 
v<otm*mi-irz>tz.v><»mx*>i) » (a) i*wtS0> 

(b) »il^0 (a) O^W4B*fR)*>P>^,fciE®0, [02 1] *5IKO02M{-«>) , ^?m^ti: 

(c) *3«fcV (d) I*, ^iv^l^0 (a) ©^PP4C #*bfcBtW^>f 5V^THaE«rt»*»e>-caiWl*l»i:* 
*3«t^B)4 D^fRid^Afc-tB!l®0-e*>-5 o 50 »W**i:-«fcffl*-f 5 ^fflWSraWfcWWR*-*-* 
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[02 2] ^B©*3«Wfttttl*>f 5>^WWSria 

[^-n-^tftw] 

1 ^yvhis® 

2 *&*sgp 

5 ^r-vyy^SB 

7 7?y9^y K#— hV yV 

3 0-3 7 

4 1 tlHKffi 

5 0 ^y-r^ 
si y&/ujf 
70 yx/^gp 

7 2 J*;7V— b 
73 4>9 9>9 
7 4 

7 8 K^y^^ hB 

101 #9— ^$>K 

110 BK^y^ifffl 

111 Dy—pi/tmmn 

120 

2 0 1 *? s ?y9<i^'99l>'9 

3 2 1 * : ?s<ls9 9>9 
3 2 2 ^^lI#gJS<D®#: 
3 3 6, 3 3 7 tt^OgCW 

503 ^yr^^^n 

5 13 #<{ KT— A 

5 14 JRR|#S^ a W<— 
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* N0TICES * T5?-K\0-V*ft3 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Print equipment which is usable in two or more kinds of print heads which have the delivery 
of the ** sake which breathes out ink characterized by providing the following, carries out the both- way 
scan of the aforementioned print head relatively to a print medium, and prints by breathing out ink in 
process of [ delivery / aforementioned ] the both- way scan concerned. A distinction means to distinguish 
the kind of the aforementioned print head to be used. A setting means to respond to the distinction 
concerned and to set up the **** timing of the ink of the aforementioned print head at the time of the 
aforementioned both-way scan. 

[Claim 2] Print equipment according to claim 1 characterized by having further the support means which 
support alternatively the aforementioned print head from which a kind differs removable. 
[Claim 3] The aforementioned distinction means is print equipment according to claim 2 characterized 
by distinguishing the kind at the time of wearing to the aforementioned support means based on the 
information presentation means for showing one's kind prepared in the aforementioned print head. 
[Claim 4] It is print equipment according to claim 3 carried out [ that the electric contact section by 
which interconnection is carried out at the time of the aforementioned wearing is prepared in the 
aforementioned print head and the aforementioned support means to enable transfer of an electrical 
signal to the aforementioned print head, and the aforementioned distinction means distinguishes the kind 
o| the aforementioned print head based on the electric information acquired through the aforementioned 
electric contact section at the time of the interconnection concerned, and ] as the feature. 
[Claim 5] Two or more kinds of print heads with which the aforementioned support means can be 
equipped are print equipment according to claim 2 to 4 characterized by being the print head which 
breathes out the ink of a single color from two or more deliveries, and by which ****** composition 
was carried out, and the print head which breathes out the ink of two or more colors, and by which 
****** composition was carried out. 

[Claim 6] the aforementioned setting means — further — the above — double - the print equipment 
according to claim 1 to 5 characterized by the thing which are the printing modes which some kinds of 
print heads were alike, respectively, and received and were prepared, and prints by changing the traverse 
speed at the time of the aforementioned both-way scan, and for which the aforementioned **** timing is 
set up for two or more printing modes of every concerned 

[Claim 7] It is print equipment according to claim 1 to 6 which is further equipped with the change 
means which changes the distance of the aforementioned print medium and the aforementioned print 
head, and is characterized by for the aforementioned setting means responding to the change concerned 
further, and setting up the **** timing of the ink of the aforementioned print head at the time of the 
aforementioned both-way scan. 

[Claim 8] The 1st **** timing-control information that the aforementioned setting means is set up for 
two or more aforementioned kinds of every heads, The 2nd **** timing-control information set up 
based on the setups of the aforementioned distance, It has a storage means to memorize the 3rd **** 
timing-control information set up based on the aforementioned printing mode's, respectively. Print 
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equipment according to claim 7 characterized by performing a setup which combined the above 1st or 
the 3rd control information according to the kind by which distinction was carried out 
[ aforementioned ], a printing mode, and the distance changed the account of before. 
[Claim 9] The print equipment carry out the both-way scan of the print head which has a delivery to a 
print medium relatively, and carry out having had the change means which changes the distance of the 
aforementioned print medium and the aforementioned print head in process of [ delivery / 
aforementioned ] the both-way scan concerned in the print equipment which prints by breathing out ink, 
and a setting means respond to the change concerned and set up the **** timing of the ink of the 
aforementioned print head at the time of the aforementioned both-way scan as the feature. 
[Claim 10] The aforementioned print head is print equipment according to claim 1 to 9 characterized by 
having the electric thermal-conversion element which generates the heat energy which makes ink 
produce film boiling from the aforementioned delivery as an energy generation element prepared to 
generate the energy used for the ** sake which breathes out ink. 

[Claim 11] The control method of the print equipment which is usable in two or more kinds of print 
heads which have the delivery of the ** sake which breathes out ink characterized by providing the 
following, carries out the both-way scan of the aforementioned print head relatively to a print medium, 
and prints by breathing out ink in process of [ delivery / aforementioned ] the both-way scan concerned. 
The process which distinguishes or sets up the kind of the aforementioned print head to be used. The 
process which responds to distinction or a setup concerned and sets up the **** timing of the ink of the 
aforementioned print head at the time of the aforementioned both-way scan. 

[Claim 12] The aforementioned print equipment is the control method of the print equipment according 
to claim 1 1 characterized by having the support means which support alternatively the aforementioned 
print head from which a kind differs removable. 

[Claim 13] The control method of the print equipment according to claim 12 characterized by 
distinguishing the kind at the time of wearing to the aforementioned support means based on the 
information presentation means for showing one's kind prepared in the aforementioned print head at the 
aforementioned distinction process. 

[Claim 14] The control method of the print equipment according to claim 13 carried out [ distinguishing 
the kind of the aforementioned print head based on the electric information which the electric contact 
section by which interconnection is carried out at the time of the aforementioned wearing is prepared in 
the aforementioned print head and the aforementioned support means to enable transfer of an electrical 
signal to the aforementioned print head, and is acquired through the aforementioned electric contact 
section at the time of the interconnection concerned at the aforementioned distinction process, and ] as 
the feature. 

[Claim 15] Two or more kinds of print heads with which the aforementioned support means can be 
equipped are the control methods of the print equipment according to claim 12 to 14 characterized by 
being the print head which consisted of two or more deliveries to carry out the regurgitation of the ink of 
a single color, and the print head constituted to carry out the regurgitation of the ink of two or more 
colors. 

[Claim 16] the aforementioned setting process - further — the above — double — the control method of 
the print equipment according to claim 1 1 to 15 characterized by the thing which are the printing modes 
which some kinds of print heads were alike, respectively, and received and were prepared, and prints by 
changing the traverse speed at the time of the aforementioned both-way scan, and for which the 
aforementioned **** timing is set up for two or more printing modes of every concerned 
[Claim 17] The control method of the print equipment according to claim 1 1 to 16 characterized by 
having further the change means which changes the distance of the aforementioned print medium and 
the aforementioned print head, responding to the change concerned further at the aforementioned setting 
process, and setting up the **** timing of the ink of the aforementioned print head at the time of the 
aforementioned both-way scan. 

[Claim 18] The 1st **** timing-control information set up for two or more aforementioned kinds of 
every heads, The 2nd **** timing-control information set up based on the setups of the aforementioned 
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distance, The 3rd **** timing-control information set up based on the aforementioned printing mode's is 
memorized, respectively, at the aforementioned setting process The control method of the print 
equipment according to claim 17 characterized by performing a setup which combined the above 1st or 
the 3rd control information according to the kind by which distinction was carried out 
[ aforementioned ], a printing mode, and the distance changed the account of before. 
[Claim 19] The control method of the print equipment which carries out the both-way scan of the print 
head which has a delivery to a print medium relatively, and prints by breathing out ink in process of 
[ delivery / aforementioned ] the both-way scan concerned characterized by providing the following. 
The change process which changes the distance of the aforementioned print medium and the 
aforementioned print head. A means to detect a change. The setting process which responds to the 
change detection result concerned and sets up the **** timing of the ink of the aforementioned print 
head at the time of the aforementioned both-way scan. 

[Claim 20] The aforementioned print head is the control method of the print equipment according to 
claim 1 1 to 19 characterized by having the electric thermal-conversion element which generates the heat 
energy which makes ink produce film boiling from the aforementioned delivery as an energy generation 
element prepared to generate the energy used for the ** sake which breathes out ink. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the automatic amendment to 
gap of printing in the outward trip and return trip at the time of carrying out the so-called both-way 
printing especially in this print equipment about the print equipment which has a print means for 
forming input, such as a character and a picture, on proper print media, such as paper, cloth, and plastic 
film, and the so-called recording head, and aims at improvement in the stability of image formation. 
[0002] 

[Description of the Prior Art] in the field of print (record) technology, especially the field of ink-jet 
record technology, the ink-jet unit which is the cartridge gestalt which unified the print head and the ink 
tank is increasingly used from a miniaturization and the maintenance-free request of equipment in recent 
years After attachment and detachment of this ink-jet unit are enabled to the scanning carriage with 
which print equipment was equipped and the ink in an ink tank is completed, an operator can exchange a 
new ink-jet unit easily. 

[0003] however, as composition in which the demand of color picture formation increases and it is 
satisfied [ with especially recently ] of the demand of colorization with the above ink JIETOYUNITSU 
** For example, the ink-jet unit used as another object for every color is juxtaposed on carriage along 
with a scanning direction. What forms a color picture by carrying out the scan of this to a print medium, 
In parallel the head which carries out the regurgitation of the ink tanks which hold the ink of the yellow 
and Magenta which are used for color record, and cyanogen, and these ink average PE ****** Or the 
color INKUJI knitting unit which turned, Only black arranges independent ink-jet YUNITSU ** on 
carriage, and there are some which form a color picture by carrying out the scan of this to a print 
medium. 

[0004] By the way, a recording head is carried on the carriage which reciprocates to a print medium, and 
many proposals are conventionally made about amendment of the printing gap which may be produced 
in the time of outward trip printing and return trip printing in the recording device which performs 
image formation (the so-called both-way printing) in the both sides of the outward trip and return trip. 
[0005] For example, in JP,1-45424,B (incorporated company PFU), a means to control printing timing 
based on a printing gap adjustment time indication signal and a printing start dot position indication 
signal is proposed in the printer which performs right reverse both-directions printing. 
[0006] Moreover, in JP,4-74192,B (SEIKO EPSON incorporated company), a power up is made to go 
and come back to the printing section, the position signal when passing the index formed on the path is 
detected, gap is calculated, and the technology of adjusting the time delay of a printing timing signal 
based on this, and adjusting a printing position automatically is proposed. 

[0007] Moreover, at JP,62-279957,A (Alps Electric Co., Ltd.) or JP,63-94856,A (Oki Electric Industry 
Co., Ltd.), correction value is made to input, it stores in backup memory, and the proposal which makes 
mechanical parts, such as a DIP switch, unnecessary is made by reading this correction value and 
adjusting adjustment time at the time of printing. 
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[0008] In JP,1-215565,A (Hitachi, Ltd.), the proposal it enables it to amend to each printing speed in 
printing mode is made. 

[0009] Although various proposals are made about the printing gap amendment by both-way printing 
like, since it is premised on these things by which the single recording head was laid in the main part of 
equipment fixed, once it adjusts, printing gap amendment can be carried out in the conventional 
proposal. However, about that as which the method which two or more heads or cartridges can exchange 
on the same main part was adopted, there is the need of setting up amendment of each printing position 
gap for every head. That is, about the technique of amending, whenever it exchanges heads, any solution 
is not shown in the above-mentioned conventional example, either. 

[0010] Furthermore, when the mechanism (the so-called papers adjustment mechanism) for enabling 
isolation/contiguity of a print head to a print medium, and not being based on the thickness of a print 
medium, but holding the optimal gap is adopted Although experiment research of this invention persons 
showed the impact position of an ink drop shifting in the time of outward trip printing and return trip 
printing, and degrading a picture with the set point of**** between papers, the proposal of the solution 
means of the both-way printing gap about the recording device equipped with such a mechanism is not 
made until now. 
[0011] 

[Problem(s) to be Solved by the Invention] When this invention can exchange two or more print heads 
on the same print equipment and switchable composition is used for it for the gap of a print head and a 
print medium to the above-mentioned technical problem, even if it performs both-way printing, it aims 
at enabling it to suppress printing gap to the minimum. 

[0012] For example, it is desirable to carry out, whenever the printing gap amendment in the time of 
outward trip printing and return trip printing is exchanged in a head cartlidge with the composition 
which made exchangeable the head cartlidge of BK (black) and the color head cartlidge which made one 
apparatus each color of Y (yellow), M (Magenta), C (cyanogen), and BK (black), and made it removable 
on the main part of print equipment, since print operation is performed and it sells at two or more kinds 
of print heads. Moreover, whenever it changes a setup of the gap (henceforth a head gap) of the head to 
a print medium, it is desirable to carry out printing gap amendment. With conventional print equipment, 
since there is much what made the recording head the deferment formula, when the distance between 
papers of the time of exchanging heads or a head is changed, the work of complicated adjustment will be 
forced upon an operator etc. each time, and it also becomes causing an operation mistake. 
[0013] therefore, the composition which adopted the composition or the head gap adjustment 
mechanism which this invention enabled exchange of such two or more different heads - setting - the 
information on a head, and a setup of a head gap - automatic - detecting - the time of outward trip 
printing and return trip printing - regurgitation timing - controlling ~ printing gap - an amendment - 
it aims at enabling it to form an always high-definition picture, without forcing an operator complicated 
adjustment by things 
[0014] 

[Means for Solving the Problem] In order to attain this purpose, this invention is usable in two or more 
kinds of print heads which have a delivery for carrying out the regurgitation of the ink. In the print 
equipment which carries out the both-way scan of the aforementioned print head relatively to a print 
medium, and prints by breathing out ink in process of [ delivery / aforementioned ] the both-way scan 
concerned It has a distinction means to distinguish the kind of the aforementioned print head with which 
it was equipped, and a setting means to respond to the distinction concerned and to set up the 
regurgitation timing of the ink of the aforementioned print head at the time of the aforementioned both- 
way scan. 

[0015] Moreover, this invention is usable in two or more kinds of print heads which have a delivery for 
carrying out the regurgitation of the ink. In the control method of the print equipment which carries out 
the both-way scan of the aforementioned print head relatively to a print medium, and prints by breathing 
out ink in process of [ delivery / aforementioned ] the both-way scan concerned It has the process which 
distinguishes or sets up the kind of the aforementioned print head to be used, and the process which 
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responds to distinction or a setup concerned and sets up the regurgitation timing of the ink of the 
aforementioned print head at the time of the aforementioned both-way scan. 

[0016] In the above-mentioned print equipment or the control method, it shall have the support means 
which support alternatively the aforementioned print head from which a kind differs removable. 
[0017] Moreover, at the aforementioned distinction means or a process, the kind shall be distinguished 
based on the information presentation means for showing one's kind prepared in the aforementioned 
print head at the time of wearing to the aforementioned support means. 

[0018] Moreover, the electric contact section by which interconnection is carried out at the time of the 
aforementioned wearing shall be prepared in the aforementioned print head and the aforementioned 
support means to enable transfer of an electrical signal to the aforementioned print head, and the kind of 
the aforementioned print head shall be distinguished based on the electric information acquired through 
the aforementioned electric contact section at the time of the interconnection concerned at the 
aforementioned distinction means or a process. 

[0019] Furthermore, let two or more kinds of print heads with which the aforementioned support means 
can be equipped be the print head which consisted of two or more deliveries to carry out the 
regurgitation of the ink of a single color, and the print head constituted to carry out the regurgitation of 
the ink of two or more colors. 

[0020] moreover ~ the aforementioned setting means or a process - further - the above — double — the 
aforementioned regurgitation timing shall be set up for two or more printing modes of every concerned 
which are printing modes which some kinds of print heads were alike, respectively, and received and 
were prepared, and print by changing the traverse speed at the time of the aforementioned both-way scan 

[0021] In addition, it shall have further the change means which changes the distance of the 
aforementioned print medium and the aforementioned print head, it shall respond to the change 
concerned further at the aforementioned setting means or a process, and the regurgitation timing of the 
ink of the aforementioned print head at the time of the aforementioned both-way scan shall be set up. 
[0022] Moreover, the 1st regurgitation timing-control information set up for two or more 
aforementioned kinds of every heads, The 2nd regurgitation timing-control information set up based on 
the setups of the aforementioned distance, The 3rd regurgitation timing-control information set up based 
on the aforementioned printing mode's is memorized, respectively, at the aforementioned setting means 
or a process According to the kind by which distinction was carried out [ aforementioned ], a printing 
mode, and the distance changed the account of before, a setup which combined the above 1st or the 3rd 
control information can be performed. 

[0023] Moreover, this invention carries out the both-way scan of the print head which has a delivery to a 
print medium relatively, and it has the change means which changes the distance of the aforementioned 
print medium and the aforementioned print head in process of [ delivery ] the both-way scan concerned 
in the print equipment which prints by breathing out ink, a means detect a change, and a setting means 
respond to the change detection result concerned and set up the regurgitation timing of the ink of the 
aforementioned print head at the time of the aforementioned both-way scan. 

[0024] Furthermore, this invention carries out the both-way scan of the print head which has a delivery 
to a print medium relatively, and it has the change process which changes the distance of the 
aforementioned print medium and the aforementioned print head in process of [ delivery / 
aforementioned ] the both-way scan concerned in the control method of the print equipment which prints 
by breathing out ink, and the setting process respond to the change concerned and set up the 
regurgitation timing of the ink of the aforementioned print head at the time of the aforementioned both- 
way scan. 

[0025] It shall have the electric thermal-conversion element which generates the heat energy which 
makes ink produce film boiling as an energy generation element prepared to generate the energy used in 
order that the aforementioned print head may carry out the regurgitation of the ink above from the 
aforementioned delivery. 

[0026] In addition, not only when forming significant information, such as a character and a figure, with 
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"record" and "printing" in this specification but when forming a picture, a pattern, a pattern, etc. on a 
medium widely (print), it shall say. 

[0027] Moreover, although not only the paper used by the recording device with common "print 
medium" but the thing which can receive widely the ink breathed out by the head, such as cloth, plastic 
film, and a metal plate, shall be said, also let it be a certain thing to call this print medium "paper" 
symbolically in the following examples. 
[0028] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, this invention is explained in 
detail. 

[0029] (1st example) Drawin g 1 is the perspective diagram showing the example of outline composition 
of the ink-jet recording device by the 1st operation gestalt of this invention. This recording device 1 
consists of the feed section 2, paper feeding parts 30, 34, 36, and 37, a delivery unit 41, the carriage 
sections 5 and 50, and the cleaning sections 6, 60, and 61 generally. 

[0030] When a head cartlidge is carried, the contact section for performing a head cartlidge and 
electrical installation is prepared in the carriage section 50. This electric contact section is prepared in 
the edge of the flexible cable 56, and the other end of the flexible cable 56 is attached in the non- 
illustrated electrical-and-electric-equipment substrate in a main part. Printing is performed by carrying 
out the both-way drive of the carriage 50 in accordance with the guide shaft 81 established in the 
direction (for example, direction which intersects perpendicularly) which crosses in the conveyance 
direction (the direction of vertical scanning) of the recording paper, and carrying out the regurgitation of 
the ink from the delivery of a head cartlidge 7 in the process. 

[0031] the pump 60 for making necessary suction pressure (negative pressure) act that the cleaning 
section 6 should clean when the head cartlidge 7 shown in drawing 2 is carried in a main part, and the 
delivery of a head cartlidge — or — among those, while making it the liquid route of the direction not 
dry, it has the cap 61 for preventing the dust adhesion from the outside Moreover, it has the blade made 
in the elastic body which performs wiping operation which removes the ink drop which adhered after the 
dust adhering to the field (face side) in which the delivery of a head was formed, or suction operation 
implementation. As for this blade, it is desirable to be formed by polyurethane rubber, HNBR, etc. of the 
material which there is no reactivity with ink and makes the damage to the face side of a head the 
minimum further, for example, non-adding water resolvability. 

[0032] BK head cartlidge by which drawing 2 is carried in the recording device of drawin g 1 It is 
drawing for explaining the appearance of 7. (It is also only hereafter called BK head) This drawing (a) is 
the front view which looked at rear view and this drawing (b) from [ of this drawing (a) ] arrow 4B, and 
drawing showing a face side, this drawing (c), and (d) are the side elevations seen arrow 4C of this 
drawing (a), and from arrow 4D, respectively. 

[0033] the exchange from which, as for a BK head cartlidge 7, the regurgitation section 70 and an ink 
tank 73 were constituted by one - it is easy and it has the notching section 79 grade in which the contact 
side connected with the heights 76 for [ to the guide 74 and the carriage which receives the guide arm 
513 prepared in the carriage by the side of the main part of equipment at the time of wearing operation ] 
positioning by not dashing, angle-hole 77a, round-hole 77b, a crevice 731, and the electric contact 
section by the side of By the pressure variation which have the means which can give heat at a heater 
etc. to ink, and ink is made to produce film boiling with this heat, and is produced by the growth or 
contraction of a foam by this film-boiling phenomenon, the regurgitation section 70 supported by the 
base plates 72, such as aluminum, breathes out ink from a delivery, and forms a picture in a print 
medium. 

[0034] Drawing 3 shows the outline of the regurgitation section of the head used by this example. In this 
drawing, 700 is a substrate and is supporting the so-called heater board on which the sub heater 702 
grade an electric wiring pattern, the regurgitation heater 701, and for head temperature controls was 
formed. 705 is the top plate joined to the heater board, and has the delivery 70 grade for making the field 
which counters the supply way 704 and print medium for supplying ink to the liquid route prepared 
corresponding to the regurgitation heater 701, the common liquid room 703 which is open for free 
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passage at the end of the liquid route, and supplies ink, and its common liquid room carry out opening of 
the other end of a liquid route. It **, and according to foaming on the regurgitation heater 701, ink is 
breathed out in the direction of an arrow of drawing from a delivery 70, and the refill of the ink is 
carried out into a liquid route from the common liquid room 703 according to this. 
[0035] The BK head 7 of this composition specifically has 128 deliveries, and it can design them so that 
ink discharge quantity may be about 90 ng(s) / DOTSU ** (lng=lxl0-9g) and drive frequency may be 
10kHz. Moreover, the thing of composition which is good also in the so-called regular paper is used for 
ink. As composition of such ink, for example BK color 3 section glycerol 5 section ethylene glycol 5 
section urea 5 section isopropyl alcohol 3 section PH regulator Minute amount water Although it can 
consider as the remainder, it cannot be overemphasized that the thing of proper composition can be used 
according to the print medium which it is not restricted to this but is used. 
[0036] Drawing 4 is a decomposition perspective diagram which explains the composition of the 
carriage section 5 in detail. The guide arm 513 for not attaching a head cartlidge and ensuring fixation, 
the position guide 515 which is a member for setting up a head gap, and the gap setting change lever 514 
for operating the member are formed in the head electrode holder 5 1 in drawing. Moreover, it has the 
contact side 503 in which the contact group for performing electrical installation with a head was 
prepared, and connects through non-illustrated the equipment book organization section and the flexible 
SHIPURU substrate 56. 

[0037] Drawing 5 is the perspective diagram showing the attachment mode of the BK head cartlidge 7 to 
the carriage section 5, or the color head cartlidge 101 mentioned later, and electric contest taxi ** is also 
simultaneously obtained by attaching these head cartlidges 7 or 101 in the carriage section 5. 
[0038] Drawin g 6 is drawing explaining the outline of the composition of the color head cartlidge 101 
(henceforth a color head). The color head 101 is equipped with the ink tank applied parts 110 and 111. 
As shown in this drawing (a), (b), and (c), the color head 101 The case 103 which has the background 
which connects the side plate of a couple, and the side plate of these couples, The front board 113 which 
constitutes the receipt space of an ink tank between the case 103, It has the medium plate 104 which 
divides into two fields the space section surrounded with each [ these ] board, and the divided space 
concerned reaches with the applied part 1 10 of a color ink tank, and serves as the applied part 1 1 1 of a 
black ink tank. 

[0039] the ink delivery tube 107 (107Y [ for yellow in drawing ] and cyano one - only 107C of business 
is shown) for introducing the ink in an ink tank in regurgitation section 120BK and 120C which have a 
delivery group, and the 120 ink supply pipe 106 (Y, M, C, BK) to M and 120Y is formed in the pars 
basilaris ossis occipitalis of the color head 101 The applied part 110 equipped with a color ink tank and 
a black ink tank and opening inside the case of the delivery tube 107 allotted to 1 1 1 sides are equipped 
with the filter 109 (Y, M, C, BK), and length was appropriately set to be able to insert into the ink feed 
hopper of an ink tank, and it has projected to the inner direction of applied parts 110 and 111. 
[0040] In addition, the notching section 1 12 is formed in the position which countered the applied part 
1 1 1 of the front board 1 13 as shown in drawing 6 (c). Insertion only of the rib with which the black ink 
tank by which black ink was held here was equipped is attained, and it is designed so that incorrect 
insertion may not be produced between yellow, a Magenta, and the color ink tank that held the ink of 
cyanogen. The applied part 1 1 1 of the color head 101 of such composition is equipped with the color ink 
tank by which the ink tank which held black ink held yellow, a Magenta, and cyano ink in the applied 
part 110 again, respectively. 

[0041] Drawing 7 (a), (b), (c), and (d) are the outline composition of BK ink tank 201 which held black 
ink, and are the side elevation fracturing and showing a part, respectively, front view, the base section, 
and an up sectional side elevation. The case for [ 201 / in drawing ] ink hold in an ink tank and 202 and 
203 are covering device material, and it has the opening 205 for an air free passage, the upper part with 
knob section 204a used in case 204 performs tank attachment and detachment - it is a member And at 
the pars basilaris ossis occipitalis of an ink tank, it has the ramps 214a and 214b which connect the 
opening 208 for ink supply in which the delivery tube 107 (thing for BK in this case) of the color head 
101 is inserted, the rib 215 and the opening 208 for ink supply which protruded on the circumference, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/24/2003 



Page 6 of 14 



and a rib 215. the porous ink hold object with which 206 was formed with the quality of the materials, 
such as urethane, and 207 — ink derivation — it is a member and is formed with the material of the shape 
of a fiber bundle which can hold ink 209 [ moreover, ] - ink derivation - it is the supporter material for 
supporting a member 207 in a tank 

[0042] Drawing 8 (a), (b), (c), and (d) are the outline block diagrams for explaining a color ink tank, the 
color ink tank 321 which held the ink of yellow (Y), a Magenta (M), and cyanogen (C) in this example - 
- these ink - each — **** - although the held ink tank unit is unified and it is constituted, the same 
composition as the black ink tank which explained drawing 7 fundamentally is carried out 
[0043] That is, the case for [ 321 / in drawing ] ink hold in an ink tank and 322 and 323 are covering 
device material, and it has the opening 325 for an air free passage, the upper part with knob section 324a 
used in case 324 performs tank attachment and detachment — it is a member And at the pars basilaris 
ossis occipitalis of an ink tank, it has the ramps 334a and 334b which connect the opening 328 for ink 
supply in which the delivery tube 107 (Y, M, C in this case thing of **) of the color head 101 is inserted, 
the rib 335 and the opening 328 for ink supply which protruded on the circumference, and a rib 335. the 
porous ink hold object with which 326 was formed with the quality of the materials, such as urethane, 
and 327 - ink derivation — it is a member and is formed with the material of the shape of a fiber bundle 
which can hold ink 329 [ moreover, ] -- ink derivation - it is the supporter material for supporting a 
member 327 in a tank, and SURITSU ** which opens the interior and the exterior of an ink tank for free 
passage resembles a part of the inside, respectively, and is prepared in it In addition, 336 and 337 are the 
diaphragms of each color part. 

[0044] Composition of ink used that in which printing grace was excellent to the so-called regular paper 
generally used for black ink, and, as for character grace, such as a text, adopted the good thing of a clear 
feeling deeply. Moreover, about color ink, even if ink adjoined each other, the ink which bleeding 
cannot produce easily into the picture portion of the boundary was adopted. Although it is as follows as 
an example of composition of each color ink, of course, it is not restricted to this like the above- 
mentioned. 
[0045] 

<Y ink> <M ink> Y color The two sections M color The three sections Thiodiglycol The seven sections 
Thiodiglycol The seven sections A glycerol The seven sections A glycerol The seven sections A urea 
The seven sections A urea The seven sections A surfactant The one section Surfactant The one section 
PH regulator Minute amount PH regulator Minute amount water Remainder Water Remainder <C ink> 
C color The four sections Thiodiglycol The seven sections Glycerol The seven sections Urea The seven 
sections surfactant The one section PH regulator Minute amount water It has the composition that the 
delivery train of black and the delivery train of three kinds of colors (Y, M, C) have been arranged on a 
straight line at the remainder and the color head cartlidge 101. Specifically, about black, it has 64 
delivery groups, and the discharge quantity of an ink drop has 24 delivery groups each for yellow, a 
Magenta, and cyanogen about about 90 ng(s)/a dot, and color ink, and it can design so that the discharge 
quantity of an ink drop may serve as about 40 ng(s)/a dot. Moreover, the distance of about 8 deliveries is 
established in the delivery between groups of each color. In addition, printing drive frequency can be set 
to 6kHz. 

[0046] As for drawing 9 , the ink tank 321 makes a part of case the guide section to the upper part 1 14 
of the front board 113 of the color head cartlidge 101, it is the schematic diagram in which drawing 10 
(a) and (b) show exchange operation of a head cartlidge for the state where rotation wearing is carried 
out, and exchange of BK head car ** RRIJI 7 and the color head cartlidge 101 can also be carried out. 
[0047] The recording device explained above has the composition that the black head cartlidge 7 and the 
color head cartlidge 101 can be exchanged for an arbitrary request on a main part, and detection can do 
the type of a head on the main part of a recording device every head cartlidge 7,101, respectively. 
[0048] In addition, although explained taking the case of the case where exchange of two kinds of head 
cartlidges is enabled, above, it is not limited to this. Furthermore, if it says, it is good also as possible in 
recognition with the head cartlidge using nothing and the department system ink of a stain, and the head 
cartlidge using pigment system ink so that two or more kinds of detection can be performed, for 
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example, even if it is a head for blacks. It is effective, when preventing this, since speed, a size, etc. of 
an ink drop which are breathed out from a recording head will differ from each other and the printing 
gap on a record form will arise, if the kinds of ink differ. 

[0049] The place made into the purpose of this application is optimizing the control which distinguishes 
the kind of two or more heads and sets the **** timing in outward trip printing and return trip printing 
as each. For this reason, first, when a recording device is equipped with the BK head cartlidge 7 or the 
color head cartlidge 101, by electric connection between the contact section on the carriage section 5, 
and PCB (wiring board) of a head, ID (peculiar information) which the head itself has is detected, and 
the kind of head is distinguished within a recording device main part. The information about **** 
timing control with the time of outward trip printing which **(ed) and was set up peculiar for every 
head of various kinds using the distinction information concerned, and return trip printing is set up. 
[0050] For example, when the BK head cartlidge 7 is detected first, the 1st **** timing control is 
chosen. BK head has 128 deliveries, as mentioned above, moreover, it is designed so that high-speed 
printing may be possible, in 1 second, **** more than from 100,000 is possible for it, and a carriage 
drive is carried out by 10kHz printing speed. Therefore, when the BK head cartlidge 7 is detected, it is 
strongly desirable to set up **** timing so that gap may not carry out raw by outward trip printing and 
return trip printing, even if it prints at the carriage speed of 10kHz by 128 deliveries. 
[0051] As an amendment means of printing gap, as shown, for example in drawing 1 1 or drawing 12 
Change various conditions of the **** timing in outward trip printing and return trip printing to one sort 
of heads, and an inspection pattern is printed ("1" - "6" or "1" - "5"). **** timing conditions when an 
equivalent inspection pattern is obtained as compared with a suitable picture pattern (what is shown by 
"O.K.") without gap The **** timing-control conditions optimal [ about the head ], and nothing and the 
kind of head, Each optimal **** timing condition (or amendment conditions) or printing mode 
mentioned further later is table-ized, and the non-volatile memory of a recording device main part is 
made to memorize. And what is necessary is to read **** timing-control conditions (or amendment 
conditions) in a table based on ID which a head presents, when equipped with a head, and just to set this 
up. 

[0052] In addition, if it is not restricted to what was shown in inspection pattern drawing 1 1 or drawing 
12 but suitable **** timing-control conditions can be found out from the state of the printing gap by the 
time of outward trip printing and return trip printing, it cannot be overemphasized that you may be what 
thing. 

[0053] Moreover, it is not restricted to the thing which the non-volatile memory currently installed in the 
main part is made to memorize as **** timing setting information about the means of printing gap 
amendment. For example, a means to show the head itself one's optimal control condition to equipment 
may be established, and an equipment side may read and set this up at the time of wearing of the head 
concerned. Or an optical reading means is prepared in an equipment side again, an inspection pattern is 
printed under conditions various to proper timing, such as the time of head exchange, this is scanned 
with an optical reading means, an inspection pattern without gap is detected, and the **** timing 
conditions at that time can be set up as optimal **** timing-control conditions about the head. 
[0054] Drawing 13 is the schematic diagram having shown impact in case the BK head 7 moves a 
record-medium top to main scanning direction, in order to explain the generating mode of the printing 
gap by the time of outward trip printing and return trip printing. 

[0055] A in drawing is the vector of the move direction of carriage, and the regurgitation velocity vector 
of the ink drop by which B is breathed out from a recording head. L is the distance of a recording head 
and the printing form which is a record medium-ed. Therefore, the flight direction of the actual ink drop 
in an outward trip is composition with Vector A and Vector B, and the ink drop which flew in the 
direction of Vector C reaches a form. On the other hand, the ink drop in a return trip actually flies by the 
vector of the direction contrary to the direction of Vector A of -A, and the vector of method ** of D 
which is composition with Vector B. That is, since the distance of the impact area FD of the ink drop in 
an outward trip and the impact area RD of the ink drop in a return trip occurs as printing gap LD, based 
on the content of storage of non- volatile memory mentioned above, a suitable setup is performed so that 
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this printing gap is lost and regurgitation timing may be controlled. 

[0056] Drawing 14 shows the impact state of the ink drop at the time of printing, where regurgitation 
timing is appropriately controlled by the time of outward trip printing and return trip printing, and an 
impact area FD in the time of outward trip printing and an impact area RD in the time of return trip 
printing have agreed. 

[0057] Next, if it prints by carrying the color head 101, as mentioned above in this example, printing 
will be performed by 6kHz drive frequency. If regurgitation control means are set as 10kHz drive 
frequency as well as the case of the BK head cartlidge 7 at this time, since carriage speed differs, 
printing gap will occur in the time of outward trip printing and return trip printing. 
[0058] Since drawing 15 (a), (b), and (c) show the state of printing gap in case printing speeds differ and 
the impact area FD1, FD2, and FD3 at the time of outward trip printing and the impact area RD1, RD2, 
and RD3 at the time of return trip printing shift by printing speed, the amounts of gaps between impact 
area differ like LD1, LD2, and LD3. 

[0059] Furthermore, by this example, since the number of deliveries differs from length and conditions, 
such as distance of the head on a recording device main part and a record medium, differ from BK head 
cartlidge, the printing gap in the time of outward trip printing and return trip printing does not occur 
under the influence only of head traverse speed at the BK head cartlidge 7 and the color head cartlidge 
101. Therefore, it is strongly desirable to set up respectively suitable **** timing by BK head cartlidge 
and the color head cartlidge. That is, when a head gap is temporarily made equal by the case where the 
case where BK head cartlidge is used, and a color head are used, and **** timing suitable about BK 
head cartlidge is set up, and printed using the color head cartlidge, in the record paper, it turns out that 
the impact area of an ink drop shifts like FD2, RD2, or FD3 and RD3, and printing gap arises. 
[0060] For this reason, gap amendment by both-way printing corresponding to this is carried out to a 
head proper also about the color head cartlidge 101, and it becomes possible to set up suitable **** 
timing doubled with the head to be used by writing the amount of amendments in the non-volatile 
memory currently installed in the record main part like the case of BK head cartlidge automatically. 
[0061] moreover, 1. in case the BK head cartlidge 7 is used - 1st high-definition mode (HQ) :10kHz 
drive 2. — 2nd high-definition mode (SHQ):5kHz drive 3. — super- - a high-definition mode 
(Fine):10kHz drive / multi-path printing 4. high speed, and a mode (HS): 13kHz drive (50% duty 
infanticide printing) 

5. Economy Mode (Eco) : 13KHz Drive (31% Duty Infanticide Printing) 

** — it has five kinds of printing modes [ like ], and as it mentioned above because the speed of carriage 
differs when it can set up also with the command of the printing data received from a key stroke, host 
equipment, etc. for example, on a recording device, gap produces a setup in printing mode in the time of 
outward trip printing and return trip printing Then, gap amendment by both-way printing corresponding 
to the drive speed in each printing mode is carried out. For example, the amount of amendments is 
written in the non-volatile memory currently installed in the record main part. The printer driver by the 
side of the setting change on a recording device, or a host computer (For example, Windows of 
Microsoft (trademark)) etc., when selection from various printing modes which were mentioned above is 
made To choose automatically the **** timing-control conditions in outward trip printing and return 
trip printing corresponding to the printing mode which the operator chose based on the conditions in 
non- volatile memory, and what is necessary is just made to carry them out. 

[0062] In addition, concerning the 1st high-definition mode and the 3rd super-high definition mode in 
this case, since head speed is equal, the **** timing-control conditions of an outward trip and a return 
trip are good also as the same. Moreover, it is good as a peach same control condition about the 4th fast 
mode and the 5th economy mode similarly. 

[0063] next - the time of using the color head 101 - a 1. high-definition mode (HQ):6kHz drive / one- 
pass printing 2. - overly high-definition - mode (Fine):6kHz - a drive / multi-path printing 3. fast 
mode (HS):9kHz drive (50% duty infanticide printing) 
** — what is necessary is just to make it the same, when it is selectable 

[0064] As mentioned above, drawin g 16 is in the composition which made selectable alternatively BK 
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head cartlidge and the color head cartlidge about two or more usable printing mode about each case, and 
shows an example of the procedure for carrying out a selection setup of the **** timing control 
appropriately in the time of outward trip printing and return trip printing. 

[0065] This procedure is started according to the input of a printing signal, and after discriminating the 
kind of head carried first (Step SI), the **** timing setting conditions of outward trip printing 
beforehand adjusted by detecting printing mode and return trip printing are set up appropriately. That is, 
when wearing of BK head cartlidge is detected, it judges whether it is performing uni-directional 
printing (printing only in an outward trip or a return trip) (Step S3), and if it is an affirmation judging, 
the **** timing-control conditions corresponding to it will be set up (Step S5). On the other hand, if it is 
a negative judging, various printing modes will be judged (Steps SB1-SB4), and the control conditions 
BK1-BK5 according to the judged printing mode will be set up (Steps SB1 1-SB15). 
[0066] When wearing of the color head cartlidge 101 is detected, moreover, similarly Judge whether it is 
performing uni-directional printing (Step S7), and if it is an affirmation judging, the **** timing-control 
conditions corresponding to it will be set up (Step S9). If it is a negative judging, after judging various 
printing modes on the other hand (Steps SCI and SC2), the control conditions C1-C3 according to the 
judged printing mode are set up (Steps SCI 1-SC13). 

[0067] The always stabilized high-definition picture can be acquired now by starting printing operation, 
after setting up the suitable control condition according to the kind and printing mode of a head cartlidge 
as mentioned above. 

[0068] On the exchange position which this example is a recording device in which both- way printing is 
possible, and was set up along with main scanning direction In the recording device whose attachment 
and detachment of a head or a head cartlidge were enabled at the position on support-means slack 
carriage Because electric contest taxi **** mentioned above when two or more sorts of heads or a head 
cartlidge was able to be exchanged and a head was carried in carriage contact ID (individual recognition 
number information) which it has in order that a head may present its kind is detected, and the 
regurgitation timing control in the time of outward trip printing according to the head kind discriminated 
by this and return trip printing is set up. In addition, the DIP switch and IC element which were given to 
the head cartlidge as a presentation means of ID, Or although it considers as a magnetic tape, it can 
make it possible to read the content electrically or magnetically in the main part of equipment and this 
can be read mechanically, optically, or electrically by the main part side as mechanical gestalten, such as 
the concavo-convex section The composition which enables presentation or distinction of ID 
information based on the electric contact according to the interconnection of contact sides like an upper 
example is desirable from fields, such as simplification of the composition by the side of a head and 
support means, and size reduction. 

[0069] In addition, in this example, although the equipment which made possible compatibility of the 
black (single color) head and color head from which the array range of a delivery group etc. differs as a 
kind of print head was explained, the kind of head concerning this invention shall say what the printing 
gap like **** produces, when not only a difference of these colors or composition but the same **** 
timing is set up. For example, when using the head of a kind which **** conditions differ and the 
printing gap like **** produces by this since ink composition etc. differs even if a color or composition 
is the same, this invention can be applied effectively. 

[0070] Moreover, not only when enabling it to equip with these heads alternatively but even when being 
beforehand equipped with these heads simultaneously, it distinguishes whether printing is faced and the 
head of a gap is used, and it is desirable to enable it to set up suitable **** timing according to the 
distinction, and, also in such a case, this invention can respond. 

[0071] By the way, since the equipment of an upper example has the mechanism changed in the distance 
between a recording head and the printing form which is a record medium, synchronizing with the 
change position concerned, a recording device main part can detect a head position, and it can set up the 
regurgitation timing control of outward trip printing and return trip printing automatically. For that 
purpose, the switch following operation of the change lever 514 mentioned above, for example etc. is 
formed, and the optimal regurgitation conditions should just be set up in the same procedure as drawin g 
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16 according to the operation. Since according to this the information and head gap detection 
information which were set up peculiar for every recording head, and printing mode information are 
recognized and the optimal regurgitation timing comes to be set up automatically, a high-definition 
picture always comes to be acquired, without also forcing it adjustment of what to an operator. In 
addition, this mode is explained in full detail in the 2nd example. 

[0072] Drawing 1 7 is the block diagram showing outline **** of the control system of the recording 
device for performing regurgitation timing control according to the procedure or head gap of drawing 
16 . In drawing, 1 105 is a main controller, and the print data sent from a host computer 1 102 are 
received, it develops with a printing image, and it is controlling printing to print media, such as paper, 
etc. while it controls operation of the whole print equipment. This main controller 1 105 possesses CPU 
of a microprocessor gestalt etc., and is connected to the RAMI 108 grade for being used as a work area 
of ROM 1 107 and CPU which have memorized the control programs (program corresponding to the 
procedure mentioned above per drawing 16 etc.) of the CPU, and fixed data various regurgitation 
conditions and necessary [ other ], and saving various data temporarily. 

[0073] The line-feed motor for 1 1 13 conveying the record form which is a print medium, and 1111 are 
the carriage motors for scanning the carriage 50 which carries a head. 1110 and 1 1 12 are motor drivers, 
input the control signal from the main controller 1 105, respectively, and are carrying out the rotation 
drive of the corresponding motor timely. 1 106 drives a print head 1 109 according to the print data which 
are a head driver and are memorized by RAMI 108, and makes print operation perform. 
[0074] 1 120 and 1 122 may be ID information reading meanses prepared in ID information presentation 
means and carriage 50 which were formed in the head cartlidge, respectively, and these may be one at 
the contact sections 78 and 503, respectively. Moreover, 1 130 is a gap information presentation means 
following the gap adjustment mechanism prepared in carriage. These ID information and gap 
information are transmitted to the main controller 1 105, and control which was mentioned above is 
performed. 

[0075] (2nd example) Although the mode which sets up the optimal conditions according to the kind of 
head etc. about the printing gap amendment control by outward trip printing and return trip printing 
when it equips with the head or head cartlidge of plurality [ main part / recording device ] in the above 
example / 1st / was described, the 2nd example explains especially in detail the printing gap amendment 
generated when the distance between a recording head and the printing form which is a record medium 
is changed. 

[0076] Since printing grace has adopted good ink when the so-called regular paper is used as mentioned 
above when it equips with the BK head cartlidge 7, on a record medium, the permeability of ink is 
inferior. In the time of printing a text with low printing duty, although this is satisfactory, if high duty 
printing, such as printing a graph, for example, is performed, a ****** striped ****** cock ring will 
generate [ the printing form which is a record medium ] it with ink moisture. 
[0077] If a cock ring is generated, a printing form will come floating, recording head ****** under 
printing operation is worn with a printing form, a form is soiled, and there is a problem on which picture 
grace is reduced remarkably. 

[0078] Then, when using this example equipment, an operator changes a recording head position so that 
a recording head may not scrape with a printing form, and he can use a recording head, keeping it away 
from the recording surface-ed of a record medium. 

[0079] Moreover, when the record medium which is a candidate for printing is that which is thick like a 
postcard or an operator uses this example equipment, also concerning a thing as two or more sheets have 
piled up like the envelope, a recording head can be used, keeping it away from the recording surface-ed 
of a record medium so that a recording head may not scrape with a record medium. 
[0080] Drawing 18 is drawing explaining the mode from which the impact position of the ink drop 
breathed out when the distance of a recording head and the printing form which is a record medium was 
changed differs. 

[0081] The distance between papers in the 1st position is LI 1, and the amount of impact-area gaps in 
both-way printing is LD1 1. Moreover, in the amount of gaps, at the time of LD12 and the distance LI 3 
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between papers in the 3rd position, the amount of impact-area gaps serves as LD13 at the time of the 
distance LI 2 between papers in the 2nd position. 

[0082] Though printing gap will be generated easily and suitable **** timing will be set up 
corresponding to one head position, if a head gap changes, so that clearly from this drawing, if a **** 
drive is performed to the timing same about other positions, printing grace will fall so that naturally. 
[0083] Gap by both-way printing is lost by a setup of a head position being interlocked with and making 
**** timing control especially by this example. 

[0084] Drawing 19 is a decomposition perspective diagram which explains the composition of the 
carriage section 5 in detail. The gap setting lever 514 in drawing (henceforth the lever between papers) 
can be rotated freely, and the distance of a recording head and a record medium-ed is changed for 
rotation each position of every concerned, the guide for the position guide 515 fixing the rotation 
position of the lever 514 between papers — it is a member The electrodes 516a, 516b, and 516c for the 
lever 514 between papers being interlocked with and detecting the rotation position, i.e., a head position, 
automatically have wired the upper surface of the head electrode holder 51. The resistors Rl, R2, and R3 
which show different resistance to each electrode are formed, the electrode wiring which corresponds 
following the rotation position of the lever 514 between papers flows, and each can be distinguished 
now by this. Each electrodes 516a-5 16c are connected to the controller of a recording device main part 
through the flexible substrate 56. 

[0085] Drawing 20 (a) and (b) are drawings which explain the lever 514 between papers, and its rotation 
position detection electrode wiring 516 in detail. 

[0086] First, this drawing (a) is a plan of three electrodes 516 constituted by the upper part of the head 
electrode holder 51. In this example, in the 1st position, the position between papers is specifically an 
electrode as which 516b detects the 2nd position and, as for 516c, those with a three-stage and 516a 
detect the 3rd position, and the resistor from which Rl, R2, and R3 differed is installed in each. The 
electrode 516 is usually in the open state, and has composition which flows by doubling the lever 514 
between papers. 

[0087] This drawing (b) is a schematic diagram which made the head electrode holder 51 easy to explain 
in the state where it saw from the transverse plane. The conductive member 520, such as a metal, is 
installed, electrode 516b and conductive member 520 contact drawing, and it has become switch-on, and 
by this, the resistance R2 or current value of a resistor of electrode 516b is detected on the lever 514 
between papers, and the state which can detect the lever position of head gaps, i.e., the amount, is shown 
in it. In addition, to each electrode, minute current is periodically supplied from a controller side, and it 
enables it to ****** switch-on in it. 

[0088] With the regurgitation timing-control conditions based on the printing test pattern for making gap 
amendment with outward trip printing and return trip printing which were explained by drawing 1 1 or 
drawing 12 as information peculiar to a recording head in this example perform etc. It is making the 
memory of a non-volatile memorize the change position of a head gap, and the regurgitation timing- 
control conditions which should be further adjusted corresponding to printing mode. The always 
stabilized high-definition picture comes to be acquired, without the gap in the time of outward trip 
printing and return trip printing occurring, even if an operator orders it printing operation in which state. 
[0089] Drawin g 2 1 shows an example of the procedure for carrying out a selection setup of the 
regurgitation timing control appropriately in the time of outward trip printing and return trip printing 
also including the regurgitation timing adjustment corresponding to this amount of head gaps. 
[0090] This procedure is also started according to the input of a printing signal, and after discriminating 
the kind of head carried first (Step S21), the regurgitation timing setting conditions of outward trip 
printing beforehand adjusted by detecting a head gap (position between papers) and return trip printing 
are set up appropriately. That is, when wearing of BK head cartlidge is detected, the position between 
papers set up judges whether it is "1" (step S2B1), if it is an affirmation judging, the printing mode 
chosen further will also be taken into consideration, and regurgitation timing-control conditions will be 
set up (step S2B1 1). On the other hand, if it is a negative judging, the position between papers set up 
will judge whether it is "2" (step S2B2), and will set up the regurgitation timing-control conditions 
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corresponding to the printing mode corresponded and chosen as the position between papers ("2" or "3") 
set up through the judgment concerned (step S2B12, S2B13). 

[0091] moreover, when wearing of the color head cartlidge 101 is detected, pass the judgment (Step S 
2C1, S2C2) of the position between papers set up similarly - the regurgitation timing-control conditions 
corresponding to the printing mode corresponded and chosen as the position between papers ("1", "2", or 
"3") set up are set up (Step S 2C1 - S2B13) 

[0092] The always stabilized high-definition picture can be acquired now by starting printing operation, 
after setting up the suitable control condition not only corresponding to the kind and printing mode of a 
head cartlidge but the head gap as mentioned above. 

[0093] (3rd example) In the 2nd above-mentioned example, when the regurgitation timing control to a 
setup and printing mode of the position between papers which were prepared for every head kind was 
set up beforehand and each conditions were detected, the suitable thing was determined with reference 
to both-way printing gap amendment TEPURU memorized in non- volatile memory. 
[0094] the 3rd example — three setups in the position between a head kind and papers, and printing 
mode each -****-- for example, it is made to memorize in non- volatile memory, and the mode 
which enabled it to determine the optimum value based on record conditions by the main controller 
containing CPU in a recording device main part (data-processing element) is described 
[0095] Since there is ID (individual recognition number information) in a recording head, in order to 
perform printing gap amendment by both-way printing based on this information, the 1st regurgitation 
timing-control condition made to correspond to a head kind is made to memorize in non-volatile 
memory. Moreover, in order to perform both-way printing gap amendment to a setup (for example, 
three-stage) of the position between papers of a recording head, the 2nd regurgitation timing-control 
condition made to correspond to a position setup between papers is made to memorize in non- volatile 
memory. Furthermore, in order to perform printing gap amendment by setup in the printing mode 
corresponding to the move speed of a recording head, the 3rd regurgitation timing-control condition 
printing mode was made to correspond is made to memorize in non- volatile memory. 
[0096] Here, each regurgitation timing conditioning may adjust using the printing pattern for gap 
amendment in outward trip printing and return trip printing which explained by drawin g 1 1 or drawing 
12 etc., may carry out theoretical calculation based on the design-numeric value, and may ask for 
regurgitation timing, and is not limited to them, either. 

[0097] Drawin g 22 is explanatory drawing about the regurgitation timing control in this example. 
Information is acquired when the contact side 78 of a head and the contact side 503 of the head electrode 
holder of drawing 20 which showed ID of a recording head to drawing 2 contact. Moreover, the position 
between papers of a recording head can be distinguished by where as shown in drawi ng 19 and drawing 
20 , a setup of the BOJISHON lever between papers is. Moreover, printing mode is determined from 
information, such as the key stroke or printing command on the recording device of drawing 1 , and a 
printer driver (for example, printing mode setting on OS's, such as Windows (trademark)). 
[0098] It **, and supposing the regurgitation timing-control conditions set up for every conditions are 
memorized by non- volatile memory 801, based on setups in case an operator orders it printing, it is 
CPU802, and they can recognize the state where present should be recorded from each setups, and can 
determine the amount of printing gap amendments in ****** and ******. Based on the determined 
information concerned, a head drive is performed through a controller 803. 

[0099] Thus, corresponding to each conditions, also under various situations, the printing gap at the time 
of both-way printing can always be minimized, and a high-definition picture can be acquired now by 
carrying out regurgitation timing control. 

[0100] (in addition to this) Although this invention can apply mechanical energy and heat energy to the 
ink-jet method of various gestalten used as energy used for the ink regurgitation, it is equipped with 
meanses (for example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy, 
also in it, and brings about the effect which was excellent in the print head of a method which makes the 
change of state of ink occur with the aforementioned heat energy, and the printer. It is because the 
densification of record and highly minute-ization can be attained according to this method. 
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[0101] About the typical composition and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called on-demand type and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the on-demand type case By impressing at 
least one driving signal which gives the rapid temperature rise which corresponds to recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate 
heat energy, the heat operating surface of a print head is made to produce film boiling and the foam in 
the liquid (ink) corresponding to this driving signal can be formed by the one to one as a result, it is 
effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of this foam, 
and contraction, and at least one drop is formed. If this driving signal is made into the shape of a pulse 
form, since growth contraction of a foam will be performed appropriately instancy, the regurgitation of a 
liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. As a driving 
signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and 
the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 
4313124 specification of invention about the rate of a temperature rise of the above-mentioned heat 
operating surface are adopted, further excellent record can be performed. 

[0102] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 
specification which indicate the composition arranged to a delivery which is indicated by each above- 
mentioned specification as composition of a print head, the liquid route, and the field to which the heat 
operation section other than the combination composition (a straight-line-like liquid flow channel or 
right-angled liquid flow channel) of an electric thermal-conversion object is crooked is also included in 
this invention. In addition, the effect of this invention is effective also as composition based on JP,59- 
138461,A which indicates the composition whose puncturing which absorbs the pressure wave of JP,59- 
123670, A which indicates the composition which makes a common slit the regurgitation section of an 
electric thermal-conversion object to two or more electric thermal-conversion objects, or heat energy is 
made to correspond to the regurgitation section. That is, it is because it can record efficiently certainly 
according to this invention no matter the gestalt of a print head may be what thing. 
[0103] Moreover, it is a book as composition of the printer of this invention to add the regurgitation 
recovery means of a print head, preliminary auxiliary means, etc. If these are mentioned concretely, a 
preheating means to heat using the capping means, the cleaning means, the pressurization or the suction 
means, the electric thermal-conversion object, the heating elements different from this, or such 
combination over a print head, and a reserve regurgitation means to perform the regurgitation different 
from record can be mentioned. 

[0104] moreover, two or more ink which differs in an others and record color or concentration although 
only one piece was prepared also about the kind or the number of a print head carried, for example 
corresponding to monochromatic ink — corresponding — two or more pieces — more than — it may be 
prepared That is, although not only the recording mode of only mainstream colors, such as black, but a 
print head may be constituted in one as a recording mode of a printer or the paddle gap by two or more 
combination is sufficient, for example, this invention is very effective also in equipment equipped with 
at least one of each of the full color recording mode by the double color color of a different color, or 
color mixture. 

[0105] Furthermore, in addition, in this invention example explained above, although ink is explained as 
a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used. Or by the ink-jet method, since what carries out a temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stable regurgitation range about the viscosity of ink, ink may use what 
makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid state to the liquid state of ink, or in order to prevent evaporation of ink, you may use the ink 
which solidifies in the state of neglect and is liquefied by heating. Anyway, ink liquefies by grant 
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according to the record signal of heat energy, and this invention can be applied when using the ink of the 
property liquefied for the first time by grant of heat energy, such as that by which liquefied ink is 
breathed out, and a thing which it already begins to solidify when reaching a record medium. The ink in 
such a case is good for a porosity sheet crevice or a breakthrough which is indicated by JP,54-56847,A 
or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal-conversion object in 
the state where it was held as a solid. In this invention, the most effective thing performs the film- 
boiling method mentioned above to each ink mentioned above. 

[0106] Furthermore, in addition, as a gestalt of the ink jet printer which can apply this invention, 
although used as the picture outgoing end end of information management systems, such as a computer, 
you may take the gestalt of the reproducing unit combined with others, the reader, etc., and the facsimile 
apparatus which has a transceiver function further. 
[0107] 

[Effect of the Invention] the composition which adopted the composition or the head gap adjustment 
mechanism which enabled exchange of two or more different heads according to this invention as 
explained above - setting — the information on a head, and a setup of a head gap — automatic - 
detecting — the time of outward trip printing and return trip printing - regurgitation timing ~ controlling 
— printing gap — an amendment — an always high-definition picture can be formed by things, without 
forcing an operator complicated adjustment 



[Translation done.] 
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